Fractionation and dose rate effects in mice: a model for bone marrow transplantation in man.
This study was designed to compare several fractionation and dose rate schedules to optimize the therapeutic ratio for total body irradiation (TBI). C3H/HeJ mice were given TBI and the bone marrow survival fraction was calculated using the CFUS assay. Irradiation was given at two dose rates: low dose rate (LDR) at 5 cGy/min or high dose rate (HDR) at 80 cGy/min in single fraction and fractionated regimens. The fractionated regimens were given as either 120 cGy three times daily, 200 cGy twice daily, or 200 cGy daily. The Do was 80 cGy for the single fraction, HDR group and 85 for the LDR group. For the fractionated regimens, the apparent Do's ranged from 55-65 indicating no sparing effect of fractionation for the normal bone marrow stem cells. Indeed, the Do's were smaller suggesting an increased sensitivity to irradiation with fractionation. Low dose rate (LDR) and fractionation were also studied for their influence on normal tissue toxicity following upper half body irradiation (UHBI). All the fractionated regimens had higher LD50/30 and LD50/30-180 values than those achieved by single fraction LDR alone. There was no significant dose rate effect for LD50/30 when 120 or 200 cGy fractions were used. However, dose rate was important for LD50/30-180 with 200 cGy but not with 120 cGy fractions. These results demonstrate protection of non-hematopoietic tissues with fractionation and low dose rate without protecting hematopoietic stem cells and may have implications for human bone marrow transplantation.